Kin recognition and discrimination are thought to occur in several species of various taxonomic groups. In salmonid fish, juveniles can discriminate between odours of siblings and nonsiblings from the same population even if the odour donors and the test fish have been reared separately since fertilization. This indicates that some genetic factor is important in the recognition process. The mechanisms behind kin recognition and discrimination have not yet been described. In the present study, we performed fluviarium tests to examine whether kin recognition and discrimination in juvenile Arctic charr are influenced by the major histocompatibility complex (MHC). Prior to the fluviarium tests, exon 2 of an MHC class II B gene in charr was analysed with denaturing gradient gel electrophoresis (DGGE) and individual genotypes were determined. In the fluviarium, when fish had the choice between water scented by an MHC identical sibling and a sibling with a different MHC genotype they preferred water from identical siblings. Moreover, water scented by an MHC different sibling was preferred to water from an MHC different nonsibling. However, we observed no discrimination when the test fish shared one allele with the nonsibling donor but no alleles with the sibling donor. Our results indicate that the MHC has a significant influence on the odours used for kin recognition and discrimination in juvenile Arctic charr.
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The ability of animals to discriminate between relatives and nonrelatives plays a crucial role in social interactions. Hamilton (1964) included the effect of an individual's action on relatives, other than direct descendants, in the fitness concept. Inclusive fitness benefits can arise without direct recognition of relatives if, for example, siblings in a nest or a burrow behave more altruistically to each other. In such a case, kinship is predictable in time or space and no special recognition mechanisms are needed. However, when there is more spatial or temporal uncertainty in relatedness between conspecifics direct recognition mechanisms may evolve. Waldman (1988 Waldman ( , 1991 suggested that direct recognition is composed of a series of events: individuals present labels that are detected by a second individual and these labels are compared with a template (innate or acquired by learning); if the label fits the template, recognition occurs. This recognition may lead to a behavioural discrimination if the social context is appropriate. It is this behavioural response that tells the observer that recognition and discrimination have occurred.
Kin recognition has been demonstrated in a number of animal taxa, including fish (Fletcher & Michener 1987; Hepper 1991; Olsén 1992; Brown & Brown 1996) . In salmonids, juveniles are capable of discriminating between kin and nonkin from the same population in fluviarium tests (Quinn & Busack 1985; Olsén 1989; Brown et al. 1993) . They are more attracted to water scented by unfamiliar siblings (siblings that have been kept completely separated since fertilization) than to water scented by unfamiliar nonsiblings. These findings indicate that juvenile salmonids are able to discriminate kin by means of direct recognition. This recognition template is probably learned since Arctic charr reared in isolation from the egg stage until 15 months old are unable to discriminate between siblings and nonsiblings, while their full siblings reared in sibling groups have this ability (Winberg & Olsén 1992) even after 2 months of isolation (Olsén & Winberg 1996) . This suggests that the
